alpha-Glucosidase from a strain of deep-sea Geobacillus: a potential enzyme for the biosynthesis of complex carbohydrates.
An alpha-glucosidase from Geobacillus sp. strain HTA-462, one of the deepest sea bacteria isolated from the sediment of the Mariana Trench, was purified to homogeneity and estimated to be a 65-kDa protein by SDS-PAGE. At low ion strength, the enzyme exists in the homodimeric form (130 kDa). It is a thermo- and alkaline-stable enzyme with a half-life of 13.4 h and a maximum hydrolytic activity at 60 degrees C and pH 9.0 in 15 mM glycine-NaOH buffer. The enzyme exclusively hydrolyzed alpha-1,4-glycosidic linkages of oligosaccharides in an exo-type manner. The enzyme had an overwhelming transglycosylation activity and glycosylated various non-sugar molecules when maltose was used as a sugar donor. It converted maltose to isomaltose. The gene encoding the enzyme was cloned and sequenced. The recombinant enzyme could be extracellularly overproduced by Bacillus subtilis harboring its gene and preserved the primary properties of the native enzyme. Site-directed mutagenesis experiments showed that Asp98 is essential for the enzyme activity in addition to Asp199, Asp326, and Glu256.